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Background: Type B aortic dissection is a life-threatening acute aortic condition often with acute ischemic
signs or symptoms. With initial management focusing on alleviating malperfusion and pain, and avoiding
propagation of dissection or rupture both systolic blood and pulse pressure should be reduced initially by an
aggressive medical approach. In the setting of persistent signs of complications endovascular strategies have
replaced open surgery and led to a fourfold increase in early survival and better long-term outcomes.
Methods: An clectronic health database search was performed on articles published between January 2006
and July 2017. Publications were included in this review if (I) the index aortic pathology was type B aortic
(distal) dissection; (IT) when medical management, open surgical replacement or thoracic endovascular aortic
repair were among those options; (III) when at least one of all basic outcome criteria such as survival, spinal
cord ischemia and cerebrovascular accident was reported; (IV) when >15 serial patients were included. A
total of 62 studies were eligible and analysed.

Results: Our manuscript has summarized data collected over 12 years on management specific outcomes
in the setting of distal aortic dissection and provides an up-to-date interpretation of the published evidence.
For complicated cases, treated acutely, the 30-day or in-hospital mortality was 7.3% when managed by
endovascular means, whereas the pooled rate for 30-day or in-hospital mortality was 19.0% when subjected
to open repair. For acute uncomplicated type B dissection usually treated with blood pressure lowering
medications, the pooled 30-day or in-hospital mortality rate was 2.4%. Survival rates at 5 years averaged at
60% (40% mortality). Freedom from any aortic event ranged from 34.0% to 83.9%, underlining an inherent
risk of progression and late complications. For chronic complicated type B dissection, the rates of stroke,
paraplegia and operative mortality following endovascular repair ranged from 5% to 13%, 2% to 13% and
2 to 13%, respectively, while 5-year survival rates after open repair ranged from 60% to 90%. In chronic
uncomplicated type B dissection almost 90% of patients survive initial hospitalization and were subjected
to medical management with a S-year survival of 50-80%. However, up to 20-55% of medically treated
patients develop aneurysmal degeneration after 5 years with an unknown risk of rupture.

Conclusions: Currently, the less invasive strategy of endovascular repair (as compared to open surgery)
provides improved 30-day or in-hospital survival in the setting of complicated acute type B aortic dissection
and may seek broad application. Open surgical aortic reconstruction should be left to experienced aortic

centres if endovascular management is not an option.
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Introduction

Distal aortic dissection is a potentially life-threatening
condition. Stanford type B or DeBakey Illa/b aortic
dissection classifies distal dissection originating in the
descending thoracic aorta without retrograde progression
into the ascending aorta (1). About a quarter of patients
presenting with acute type B aortic dissection (aTBAD) are
considered complicated upon admission with malperfusion
syndromes, impending rupture or hemodynamic instability,
carrying a substantial risk of early mortality if left untreated
(1-3). Malperfusion syndrome may involve ischemia to
viscera, kidneys or extremities and is often associated with
impending rupture, uncontrolled hypertension, persistent
chest/back or abdominal pain, or signs of rapid expansion
on repeated scans.

Uncomplicated dissection -without those before
mentioned features- has traditionally been managed
medically with efficient blood pressure control. Nevertheless,
medical treatment is associated with a well-known risk of
expansion of distal dissected segments, which occurs as a
late complication in about 30-40% of patients (4,5). Pre-
emptive management of so-called uncomplicated TBAD has
recently been shown to prevent aneurysmal degeneration and
impact positively on survival with a lower incidence of late
complications by the induction of remodelling (5,6).

We undertook a systematic review of the literature in the
public domain in view of medical, surgical and endovascular
treatments of aTBAD; then, eligible studies were collapsed
into a meta-analysis in the intention to study the efficacy of
varies treatment strategies.

Methods
Search strategy

An electronic health database search was performed on
articles published from January 2006 up to July 2017
with focus on management of TBAD. The search process
used the medical subject heading (MeSH) terms: “type
B aortic dissection”, “acute”, “chronic”, “complicated”,
“uncomplicated”, “medical treatment”, “surgical
treatment”, “open repair” and “endovascular treatment”.
Publications were retrieved via electronic search engines
(Embase, Google Scholar, Scopus, Medline, Ovid, and the
Cochrane Library). All studies were independently checked,
and retrieved the full text of potentially eligible studies
manually. Moreover, listed references of retrieved articles
were examined for additional relevant series.
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Statistical analysis

Publications were included in this review if (I) the index
aortic pathology was type B aortic (distal) dissection; (II)
when medical management, open surgical replacement or
thoracic endovascular aortic repair (TEVAR) were among
those options; (IIT) when at least one of all basic outcome
criteria such as survival, spinal cord ischemia (SCI) and
cerebrovascular accident (CVA) was reported; (IV) when >15
serial patients were included. Publications were only accepted
when written in English. Case reports and case series with
less than 15 patients were not accepted. Studies referring to
type A aortic dissection or to hybrid endovascular and open
repair of the thoracic aorta were also not included. When
repeat or overlapping publications on the identical population
were identified only the latest report was included, unless
reported outcomes were mutually exclusive. Several studies
contained patients with both acute or chronic type B
dissection; these were included only if separate outcomes
data of each subgroup were reported. All data were extracted
independently and analysed by four reviewers (I lakovakis,
M Ghonem, A Mitsis, X Yuan), and a consensus was reached
in case of discrepancies. Peri-procedural (30-day/in-hospital)
mortality, stroke, SCI and overall long-term survival were all
considered primary endpoints.

Results
Acute complicated TBAD

In the acute setting of dissection, features such as rupture,
malperfusion, refractory hypertension, expansion of
diameter on imaging within 2 weeks of admission, persistent
pain or hypertension identify complicated dissection, and
prompted prompting early intervention either as TEVAR
or as open surgery. Various management strategies are
summarised in separate tables (7zble I). Recent studies of
medication only in acute complicated type B dissection
showed an excess mortality and the need for active
management in this subset of patients (8).

Open surgery

Open repair was performed as a gold standard before
the introduction of TEVAR; with the advent of TEVAR
open repair is only reserved for patients with complicated
aTBAD not amenable for TEVAR or for patients with high
suspicion for connective tissue disorders such as Marfan
and/or Loeys-Dietz syndrome. Adjunctive measures to open
surgery such as cerebrospinal fluid drainage and distal aortic
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Table 1 Recent studies of medication only in acute complicated type B dissection

Study n

Early events

30-day mortality (n)

F/U duration (months) Survival (%)

CVA(n) SCI(n)

Chemelli-Steingruber et al., 2010 (7) 50 NA

NA NA 12 92
60 71

CVA, cerebrovascular accident; SCI, spinal cord ischemia; F/U, follow-up; NA, not available.

Table 2 Recent studies of open surgery in acute complicated type B dissection

Early events (n)

Study n F/U duration (months) Survival (%)
30-day mortality CVA SCI

Estrera et al., 2007 (9) 21 4 NA NA 20 NA
Trimarchi et al., 2006 (10) 82 24 8 4 NA NA
Bozinovski et al., 2008 (11) 76 17 5 5 NA NA
Shimokawa et al., 2008 (12) 24 2 NA 1 60 NA
Zeeshan et al., 2010 (13) 20 8 0 2 37 NA
Brunt et al., 2011 (14) 991 173 61 25 NA NA
Murashita et al., 2012 (15) 34 6 2 2 60 60
Minami et al., 2013 (16) 14 2 4 NA 12 86
Wilkinson et al., 2013 (17) 24 4 3 1 60 60.9

CVA, cerebrovascular accident; SCI, spinal cord ischemia; F/U, follow-up; NA, not available.

perfusion using left heart bypass, are usually applied in all
patients in a haemodynamically stable scenario. A full or
modified thoracoabdominal incision is performed most of
the times and the extent of the aortic replacement depends
on the length of the involved aortic segment. Focusing on
open surgical repair, a total of 1,276 patients from nine
studies describing surgical repair for acute complicated
TBAD were analysed. The pooled rate 30-day/in-hospital
mortality was 19.0%, while that of cerebrovascular
events was 6.8%, for SCI 3.3% and for all neurologic
complications 9.8%, respectively (Table 2). Survival ranged
from 74.1% to 86.0% at 1 year and from 44.0% to 82.6%
at 5 years, whereas freedom from acute aortic events could
not be estimated due to missing data.

Endovascular repair

Besides a clear trend and shift towards endovascular
technique in recent years, the better results on outcomes
identify TEVAR as treatment modality of choice in
the settings of acute complicated TBAD (7able 3). The
term complicated applies to persistent or recurrent
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pain, uncontrolled hypertension, early aortic expansion,
malperfusion or signs of rupture. Additional factors as the
diameter of the false lumen (>22 mm), the location of the
primary entry site on the inner side of the distal aorta, or
retrograde dissection into the arch have recently been added
to the list of bad prognostic factors (28).

Endovascular repair of the thoracic aorta (TEVAR)
has changed the management algorithm for patients with
acute complicated Stanford TBAD without any traumatic
surgery and risks of those invasive measures (29), and is
now the standard. Planning for TEVAR implies careful and
precise tomographic imaging (best by CT) to identify the
entry tear; it is important to identify the extension of the
dissection and any possible involvement of side branches
resulting in malperfusion. Most endovascular procedures are
performed via femoral artery access with a stiff guide wire
in the true lumen and retrograde trans-aortic advancement
of a large bore device (20 to 26 F) and a collapsed self-
expandable stent-graft in it. Stent-grafts are delivered
over any stiff guide wire in the true lumen confirmed by
transoesophageal or intravascular ultrasound. When the
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Table 3 Recent studies of endovascular repair in acute complicated type B dissection

Early events (n)

Study n F/U duration (months) Survival (%)
30-day mortality CVA SCI
Di Tommaso et al., 2006 (18) 26 0 NA 0 60 94.9
Chen et al., 2006 (19) 23 1 1 0 12 87.2
24 81.4
Yang et al., 2006 (20) 36 1 0 0 15 NA
Jing et al., 2008 (21) 32 1 0 0 60 86.4
Sayer et al., 2008 (22) 38 1 2 0 36 93.0
Rodriguez et al., 2008 (23) 59 1 3 3 24 92.5
Bockler et al., 2009 (24) 23 6 0 0 12 80.4
60 66.1
Alves et al., 2009 (25) 45 3 NA NA 36 78
Chemelli-Steingruber et al., 2010 (7) 38 5 1 0 12 81.5
60 69.0
Brunt et al., 2011 (14) 991 107 37 32 NA NA
Fattori et al., 2013 (2) 276 30 6 3 12 91.9
36 76.2
60 75.0
Qin et al., 2013 (26) 152 3 2 2 12 100.0
36 93.0
60 66.0
Shu et al., 2013 (27) 127 2 NA 4 20 NA

CVA, cerebrovascular accident; SCI, spinal cord ischemia; F/U, follow-up; NA, not available.

target position is reached it may be crucial to temporarily
reduce blood pressure (either pharmacologically or by rapid
pacing) to avoid displacement of the device. To prevent an
iatrogenic (treatment-related) retrograde Stanford type A
dissection endografts should be sized to the diameter of
non-dissected proximal aorta, serving a landing zone in
the healthy segment of the aorta (usually just proximal to
the left subclavian artery) to avoid traumatic oversizing
or type I endoleak; there is recent consensus that balloon
dilatation should be avoided, while the length of aorta
to be covered by endograft is still controversial. In the
setting of a contained rupture in aortic dissection, the
descending thoracic aorta should be stented from the left
subclavian artery to just above the coeliac trunk to minimize
retrograde perfusion of the false lumen (30,31). In patients
with dynamic (intermittent) malperfusion, coverage of

© Journal of Visualized Surgery. All rights reserved.

the proximal entry tear using an endograft will usually
expand the true lumen sufficiently to re-perfuse ischaemic
viscera and legs. If sufficient reperfusion has not taken
place, the true lumen may be expanded further distally by
implantation of a bare stent (PETTICOAT technique) (32).

Acute uncomplicated TBAD

The treatment of uncomplicated aTBAD continues to be
a matter of debate as pre-emptive endovascular therapy is
not used to manage clinical complications, but rather to
induce aortic remodelling and foster long-term stability by
preventing aneurysmal degeneration and rupture.

Medical management
Uncomplicated dissections have traditionally been
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Table 4 Recent studies of medication only in acute uncomplicated type B dissection

Early events (n)

Study n F/U duration (months) Survival (%)
30-day mortality CVA SCI
Estrera et al., 2007 (34) 136 10 NA NA 60 75.0
Kitada et al., 2008 (35) 74 0 NA NA 12 97.0
Niino et al., 2009 (36) 210 6 NA 1 12 97.0
60 89.4
120 71.8
Chemelli-Steingruber et al., 2010 (7) 50 3 1 ND 12 88.0
60 70.2
Dick et al., 2010 (37) 72 4 NA NA 60 79.0
Miyahara et al., 2011 (38) 160 0 NA NA 12 98.7
60 97.2
Qin et al., 2013 (26) 41 0 0 0 12 100.0
60 59.0
Brunkwall et al., 2014 (33) 31 0 0 0 12 NA
Afifi et al., 2015 (39) 286 6 0 0 12 87.0
60 65.0
120 45.0
Qin et al., 2016 (6) 154 4 0 NA 12 92.0
60 85.0
120 35.0
Song et al., 2016 (40) 117 0 NA 0 12 NA
60 58.4

CVA, cerebrovascular accident; SCI, spinal cord ischemia; F/U, follow-up; NA, not available.

managed medically with aggressive blood pressure
lowering. However, medical management is associated
with a considerable risk of disease progression to late
complications and aneurysmal degeneration involving about

30-40% of patients (6,33) (Table 4).

Endovascular repair

The ADSORB trial as the only randomized study has
compared medical treatment alone to medical treatment
with TEVAR for uncomplicated TBAD (7able 5). The
primary endpoint of this small trial was a cluster endpoint
of incomplete/no false lumen thrombosis, aortic dilatation,
or aortic rupture at 1-year follow-up. No mortality was
observed within 30 days in either group; in addition,
there was no difference in the overall endpoint. However,

© Journal of Visualized Surgery. All rights reserved.

incomplete false lumen thrombosis was identified in 43%
of the medical treatment with TEVAR group and in
97% of the medical treatment alone group (P<0.001). A
reduction of false lumen diameter was only seen a stent-
graft (P<0.001) with the true lumen expanding (P<0.001).
The authors concluded that medical management with
TEVAR in uncomplicated aTBAD leads to remodelling
following thrombosis of the false lumen and reduction of
its diameter (33). A poor long-term outcome in patients
with uncomplicated acute type A dissection on drugs alone
is well documented with 46% of patients requiring either
open or endovascular intervention at a mean of 2.7 years
after initial diagnosis. TEVAR could represent a low risk
adjunct therapy to blood pressure lowering medication in
view of remodelling and stability induced by stent-graft (6).

jovs.amegroups.com 7 Vis Surg 2018;4:59
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Table 5 Recent studies of endovascular repair in acute uncomplicated type B dissection

Early events (n)

Study n F/U duration (months) Survival (%)
30-day mortality CVA SCI
Brunkwall et al., 2014 (33) 30 0 0 0 12 NA
Qin et al., 2016 (6) 184 1 1 NA 12 94.0
60 90.0
120 70.0

CVA, cerebrovascular accident; SCI, spinal cord ischemia; F/U, follow-up; NA, not available.

Conversely, according to a recent review, medical
management may remain the first line of treatment in
the setting of uncomplicated acute TBAD, with long-
term survival of 50% to 70% (Table 4), but with the need
for late interventions in 15.3% (39). There seems to be
agreement that medical management plus surveillance
imaging is sufficient in the short-term of the uncomplicated
aTBAD. However, long-term outcomes are sobering due
to a high rate of aneurysmal degeneration of the aorta and
subsequent late aorta-related complications. False lumen
perfusion is considered heralding adverse outcomes and late
complications. With false lumen perfusion as an adverse
predictor pre-emptive TEVAR could be supportive to
promote false lumen thrombosis and a better long-term
prognosis. Moreover, data from IRAD also suggest that
TEVAR is associated with lower mortality over 5-year period
than medical management for aTBAD, corroborating a
recent large multi-institutional retrospective study from
China proving both feasibility of TEVAR in uncomplicated
aTBAD compared with medical management and equivalent
short-term mortality, and a reduction of adverse aortic-
related events and lower 5-year mortality with the use of
TEVAR (6). On aggregate, it seems justified to consider
pre-emptive TEVAR in the subacute period in anatomically
suitable patients with a life expectancy of >2 years.

Chronic complicated TBAD

Medical management

Patients with chronic TBAD (cTBAD) are traditionally
kept blood pressure lowering medication to control blood
pressure until complications develop. There is no specific
antihypertensive drug, but p-blockers are often used
in concert with surveillance to identify signs of disease
progression or late complications; once the aortic diameter
exceeds 55 to 60 mm, the risk of rupture is estimated at

© Journal of Visualized Surgery. All rights reserved.

30% per annum (41) then prompting swift surgery or
endovascular complex procedures. Chronic complicated
aortic dissection includes patients with early expansion
(>55 cm) or an increase in diameter of 4 mm/annum
heralding imminent rupture, recurrence of symptoms or late
development of malperfusion syndromes (42).

Open surgery

Open surgery for extensive thoracic and thoracoabdominal
repair in ¢ I'BAD is associated with considerable risk of
paraplegia or death, but this strategy may be considered
if endovascular solutions are no option. A very important
complication of open repair of spinal cord injury and
despite the various new methods of prevention like
cerebrospinal fluid drainage, active cooling, limitation of
spinal cord collateral steal, maintenance of left subclavian
artery patency, and close hemodynamic monitoring; those
adjunct methods have improved outcomes, but the risk of
paraplegia is still substantial (43). Open surgery for cI'BAD
involves replacement of the dissected aortic segment with
excision of the septum and re-implantation of visceral, renal
and, where appropriate, intercostal arteries (44). Typically,
left heart bypass is used, but reasonable results have also
been reported with the use of deep hypothermia to 18 °C
at circulatory arrest (45-47). Contemporary experience
suggests that open surgery can be performed at an
acceptable risk in selected patients who are deemed fit for
surgery and have connective tissue disorders (44,48).

A “hybrid concept” combining open visceral re-routing
(octopus-technique) and TEVAR of the remaining aorta
may be a possible strategy in the chronic post-dissection
state; however, lifetime surveillance is mandatory for
detection of aneurysm enlargement, malperfusion or
impending rupture even after TEVAR. Branched and
fenestrated endovascular aortic repair is another option
in patients with ¢ TBAD, however, with no substantial
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Table 6 Recent studies of open surgery in chronic complicated type B dissection

Early events (n)

Study n F/U duration (months) Survival (%)
30-day mortality CVA SCI
Miyamoto et al., 2008 (49) 40 0 2 0 60 92
120 64
Goksel et al., 2008 (50) 15 2 NA 0 36 NA
Takagi et al., 2010 (51) 39 1 2 NA 24 91
60 88
Zoli et al., 2010 (52) 104 10 6 5 12 78
60 68
120 59
Mutsuga et al., 2010 (53) 33 0 2 3 60 NA
Pujara et al., 2012 (44) 169 13 8 3 60 60
Corvera et al., 2012 (45) 93 2 1 3 12 93
36 90
60 79
120 61
Nozdrzykowski et al., 2013 (54) 15 2 2 2 36 75
Conway et al., 2014 (55) 86 5 2 2 12 92
60 83
84 70
Estrera et al., 2014 (56) 240 20 7 3 60 97
120 94
180 94
240 94
Andersen et al., 2014 (58) 32 2 5 3 12 87
60 79
Kouchoukos et al., 2015 (57) 69 4 2 4 12 87
60 65
120 40
Hata et al., 2015 (59) 86 1 1 NA 36 96.4
Zhu et al., 2016 (60) 45 NA NA NA 120 56.7

CVA, cerebrovascular accident; SCI, spinal cord ischemia; F/U, follow-up; NA, not available.

data yet (45). In essence, open repair remains relevant for endovascular repairs ranged from 5% to 13%, 2% to
patients who are not candidates for endovascular repair, 13% and 2% to 13%, respectively, while 5-year survival
but is associated with higher procedural morbidity. The rates ranged between 60% and 90% after open repair

rates of stroke, paraplegia and operative mortality following (44,45,49-60) (1able 6).
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Endovascular repair

In the absence of prospective, randomized trials there is
consensus that TEVAR is the preferred treatment options
with acute a subacute complicated dissection (61). This
preference is less clear in the chronic phase as the true
lumen is often small and the intimal flap is often rigid and
non-compliable. Therefore, true lumen expansion and
aortic remodelling is less likely than in the acute phase.
Hence, the poor medical condition often seen in patients
with chronic complicated TBAD may per se preclude
extensive open surgical repair. Conversely, patients with
extensive aneurysms often involving the entire thoracic or
thoracoabdominal aorta and its branches have almost no
option but conventional open surgery, although TEVAR
in general is less traumatic and associated with lower
morbidity and mortality (28). Frequent involvement of the
abdominal aorta and their branches in type B dissection
explains why TEVAR for chronic dissections is associated
with high re-intervention rates (62). Another important
issue is that the thickening of the dissection wall progresses
with the chronicity of the TBAD, and may be less amenable
to successful endo-grafting than in the acute phase. There is
growing evidence that aortic remodelling is achieved more
consistently when treated in the acute, rather than in the
chronic phase of dissection. Recent data on endovascular
repair of chronic complicated TBAD reveal excellent
procedural and survival outcomes, but at the expense of
further re-interventions. The rates of stroke following
endovascular-based repair ranged between 0% to 5%, it
was 0% to 2% for paraplegia, up to 14% procedure-related
mortality (20-25,58,60,63-74) (Table 7).

Chronic uncomplicated TBAD

Medical management
About 90% type B dissection patients survive initial
hospitalization and are subject to medical management
with a 5-year survival of 50-80%, illustrating some efficacy
of current medical therapy, but also the shortcoming
considering the average mortality of 42% at 5 years (Table 8).
According to IRAD observational findings, recurrent pain
and uncontrolled hypertension are important prognostic
factors and should be taken seriously as these clinical
markers may herald impending rupture in the subacute and
chronic stage.

The aim of medical therapy in the acute phase is to
reduce shear stress impacting on the dissected segment
of the aorta by reducing blood pressure and cardiac
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contractility as the driving forces. Thus, blood pressure
control is the essential initial goal for patients with acute
aortic dissection beside pain control.

As long as no complications are encountered with
medical management in the initial phase with focus
on strict blood pressure control this initial approach is
accepted. Since open repair of the descending aorta has
demonstrated prohibitively high morbidity of up to 31%
is of course no potion at this stage. However, considering
a morbidity of 30%, including aneurysm degeneration of
the affected segment, and an average mortality of 42%
over 5 years endovascular strategies in addition to medical
management has emerged as a valid option (77-80). Recent
studies and registry data have identified high risk features
in patients with uncomplicated type B dissection that may
prompt pre-emptive thoracic endovascular aortic repair
even early on.

Open surgery

Owing to advancements in endovascular techniques, open
surgical repair for TBAD is only reserved for patients
in whom even customized endovascular management
is not feasible or has failed, with the aim to replace the
dissected segment with a graft, restoring peripheral and
visceral perfusion, and repairing or preventing aortic
rupture. Currently, there are no level 1 data available to
compare different surgical techniques and therefore the
level of evidence regarding surgical treatment is low. Distal
perfusion of the aorta with left-heart bypass or sequential
aortic clamping combined with cerebrospinal fluid drainage,
intrathecal papaverine, moderate hypothermia and
reimplantation of intercostal arteries T7-L1 are adjuncts,
with unproven benefit (81). Extracorporeal circulation and
deep hypothermic arrest can be used when aortic cross-
clamping is no option. Accepted indications for open repair
comprise complicated dissection considered not suitable
for endovascular repair and patients with connective tissue
disorders but fit for surgery. Such subpopulations have
usually been the current stent-graft technology has been
seen inappropriate for those fragile tissues. Interestingly,
even in Marfan syndrome, however, TEVAR revealed
acceptable morbidity and mortality, but also a high
reintervention rate and disappointing impact on aortic

remodelling (61).

Endovascular repair
There is on-going debate about the possible beneficial role
of TEVAR in addition to medical management (7able 9).
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Table 7 Recent studies of endovascular repair in chronic complicated type B dissection.

Page 9 of 16

Early events (n)

Study n F/U duration (months) Survival (%)
30-days mortality CVA SCI
Yang et al., 2006 (20) 40 0 0 0 15 NA
Suzuki et al., 2006 (63) 43 0 1 0 62 NA
Thompson et al., 2007 (64) 52 1 2 0 5 NA
Flecher et al., 2008 (65) 28 4 0 0 20 NA
Jing et al., 2008 (21) 35 0 0 0 48 92
Rodriguez et al., 2008 (23) 47 7 2 1 15 NA
Sayer et al., 2008 (22) 40 3 0 0 36 66
Alves et al., 2009 (25) 61 2 NA NA 36 93
Bockler et al., 2009 (24) 31 3 NA NA 12 80
60 66
Chaikof et al., 2009 (66) 33 NA 1 0 12 73
60 41
Guanggqi et al., 2009 (67) 49 4 1 0 22 NA
Manning et al., 2009 (68) 10 0 0 NA 56 NA
Czerny et al., 2010 (69) 14 0 0 0 60 80
Parsa et al., 2011 (70) 51 0 0 0 60 77
Kang et al., 2011 (71) 76 4 1 0 12 86
24 82
36 80
Mani et al., 2012 (72) 58 3 0 1 12 89
36 64
Andacheh et al., 2012 (73) 73 10 1 1 12 81
Nozdrzykowski et al., 2013 (54) 32 2 1 3 36 75
Lee et al., 2013 (74) 71 1 NA NA 12 97.0
36 88.9
60 88.9
Andersen et al., 2014 (58) 44 3 0 0 12 100
60 88
Zhu et al., 2016 (60) 73 NA NA NA 12 97
60 82
120 26

CVA, cerebrovascular accident; SCI, spinal cord ischemia; F/U, follow-up; NA, not available.
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Table 8 Recent studies of medication only in chronic uncomplicated type B dissection

Early events (n)

Study n F/U duration (months) Survival (%)
30-day mortality CVA SCI
Nienaber et al., 2013 (5) 68 0 0 1 60 80.7
Nozdrzykowski et al., 2013 (54) 33 1 0 0 36 91
Qin et al., 2013 (26) 41 0 0 0 12 100
24 89
60 59
Song et al., 2016 (40) 117 0 0 0 60 92.3
Jiaet al., 2013 (75) 95 0 0 0 24 775
48 69.1
Liao et al., 2016 (76) 106 NA NA NA 33.0+19.7 98.1

CVA, cerebrovascular accident; SCI, spinal cord ischemia; F/U, follow-up; NA, not available.

Table 9 Recent studies of endovascular repair in chronic uncomplicated type B dissection

Early events (n)

Study n F/U duration (months) Survival (%)
30-day mortality CVA SClI

Xu et al., 2010 (82) 84 1 0 0 60 84.4
Nienaber et al., 2013 (5) 72 0 2 2 60 88.9
Kitamura et al., 2014 (83) 54 0 0 0 12 100

60 86

120 63
Song et al., 2016 (40) 39 0 NA 0 60 56.5
Jiaetal., 2013 (75) 208 0 0 2 24 87.5

48 82.7

CVA, cerebrovascular accident; SCI, spinal cord ischemia; F/U, follow-up; NA, not available.

The first randomised trial of elective TEVAR in patients
with subacute/chronic stable TBAD, the INvestigation of
STEnt grafts in patients with type B Aortic Dissections
(INSTEAD) trial, did not demonstrate a significant
prognostic difference within 2 years, but showed better
remodelling (84,85). Long-term follow-up of those
patients surviving over up to 5-7 years in INSTEDAD-
XL showed that stent-graft induced active scaffolding
can improve aortic-specific survival at 5 years; thus, pre-
emptive TEVAR should be considered in clinically stable
patients to improve late outcomes by induced remodelling.
This trial also showed that endovascular repair is still
associated with vascular complications, such as stroke and
paraplegia in 8.6%, and that aortic events continue to

© Journal of Visualized Surgery. All rights reserved.

occur even after endovascular treatment (5). For patients
with uncomplicated TBAD, effective blood pressure
lowering medication is widely accepted as the standard
initial management, together with consideration for
endovascular repair. However, up 20-55% of medically
treated patients may develop aneurysmal degeneration
after 5 years (5,33,39,40,86-89) attributed to incomplete
aortic remodelling. The concept of post-dissection aortic
remodelling is important since a large entry tear, the
location of it, true versus false lumen ratio and the amount
of false lumen flow have a negative impact on prognosis
(89-90). Both, absent or incomplete false lumen thrombosis
are considered predictors of mortality and aortic growth

and should be targeted (91,92).
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Discussion

Optimal management of patients with TBAD is challenging
and requires a multidisciplinary team approach. The
term “uncomplicated” type B dissection is tricky and
could in fact be a misnomer as many “uncomplicated”
asymptomatic cases reveal high risk features of dissection
even without overt complications. Conversely, prevention
of chronic aneurysmal degeneration and attainment of
aortic remodelling with pre-emptive TEVAR may avoid
late degeneration and hence complex open aortic surgery
with its inherent risks. INSTEAD-XL and ADSORB have
sent the signal that pre-emptive TEVAR for uncomplicated
TBAD may indeed improve long-term prognosis.
Therefore, repeat imaging between 14 days and 3 months
may detect high risk features and impending complications
within the time window of plasticity allowing successful
remodelling by TEVAR. The indication for a preventive
procedure is reportedly any progression to a maximum
aortic diameter >44 mm during the subacute phase and a
patent primary entry site in the thoracic aorta, while the
optimal timing for TEVAR would be in the phase before
closure of the window plasticity at 3 months, in the attempt
to convert absent or partial false lumen thrombosis into
complete thrombosis and avoid further aortic.

While the term “complicated” is actually well defined
and understood, the term “uncomplicated” type B
dissection seems to be less clearly defined. For complicated
cases, treated acutely, the 30-day or in-hospital mortality
was 7.3% in patients managed by endovascular, whereas
the pooled rate for 30-day or in-hospital mortality was
19.0% when subjected to open repair. Cerebrovascular
events and SCI occurred more frequently in the operative
group. Interestingly, the survival rates at 1 and 5 years
were comparable between patients subjected to surgical
or non-surgical management although no randomized
trials exist (Tables 3,5). The consensus seems to be to avoid
open surgery and offer surveillance to all the patients after
endovascular repair. Indeed, all patients, regardless of initial
presentation and choice of treatment need to be under
medical management and surveillance. Standard medical
treatment comprises B-blockers and if necessary diuretics,
angiotensin-converting enzyme inhibitors, calcium blockers
and/or a-blockers. The primary goal is to target a systolic
blood pressure between 100 to 120 mmHg and thus
reduce the shear stress of the aortic wall while maintaining
urinary output and visceral perfusion (34). However, blood
pressure control alone does not necessarily prevent any

© Journal of Visualized Surgery. All rights reserved.
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disease progression to complicated dissection or aneurysmal
degeneration (3,4,85). Thus, surveillance is advocated and
imaging should be offered even to asymptomatic patients.

When so-called uncomplicated acute type B dissection
was treated with blood pressure lowering medications,
the pooled 30-day or in-hospital mortality rate was 2.4%;
survival rates at 5 years, however, were reported between
59.0% to 97.2%, at an average of 60.0%. Freedom from
any aortic event ranged from 34.0% to 83.9%, underlining
an inherent risk of progression and late complications.
Favourable long-term stability induced by pre-emptive
stenting and high rate of aortic remodelling was confirmed
by the results of the INSTEAD-XL randomized trial in
addition to medical therapy (5).

High risk features for subacute and/or late complications
in the setting of “uncomplicated” distal aortic dissection
seem to be pivotal in picking the right management
strategy. Various studies have suggested several prognostic
factors of early or late adverse events such as patency of
the false lumen during follow-up, an initial aortic diameter
>42 mm with a patent false lumen, an initial false lumen
diameter >22 mm in thoracic descending segments,
visceral involvement and recurrent or refractory pain or
hypertension (93-97). Partial thrombosis of the false lumen,
a proximal entry tear size >10 mm and spiral configuration
(of the dissection) have also been suggested to be associated
with an increasing risk of aortic growth. The new “high
risk” features need to be taken in consideration when
selecting the appropriate treatment strategy for a given
patient deemed “uncomplicated” after type B dissection
(Figure I).

Our study has inherent limitations associated with
any such meta-analysis. A considerable heterogeneity
seen amongst selected reports may reflect varying patient
characteristics between studies. Hence, these pooled
estimates without raw individual patient data prohibit any
deep subset analysis; therefore, results should be interpreted
with caution and recommendations may contain some
personal flavour.

Conclusions

Currently, the less invasive strategy of an endovascular
repair (as compared to open surgery) provides improved
30-day or in-hospital survival in the setting of complicated
aTBAD. Open surgical aortic reconstruction should be left
to experienced aortic centres if endovascular management
is not an option. Although the ideal treatment for
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Figure 1 Case of a 55-year-old male patient with the clinical diagnosis of “uncomplicated” type B aortic dissection diagnosed and followed

by 2D- and 3D-CT angiography. (A) and (D) show diagnostic CT images revealing a classic type B aortic dissection with a large (>10 mm)

entry tear and a fully perfused false lumen. As shown on (B) and (E), the patient was selected for elective TEVAR (including a carotid-

subclavian bypass and an occluder placed in the left subclavian artery) at 4 weeks after impact of dissection. Finally, (C) and (F) show the

results after 3 months of follow-up with complete remodelling and disappearance of the false lumen; medical management will be continued

for life. TEVAR, thoracic endovascular aortic repair.

“uncomplicated” aTBAD is still not unequivocally and fully
clarified, the combination of TEVAR with antihypertensive
therapy seems to reveal a more favourable long-term
outcome as a result of successful aortic remodelling when
compared with medical management alone. The term
“uncomplicated” type B dissection is gradually undergoing
important changes as many high-risk features (of so-
called uncomplicated dissection) are better understood
and thus may qualify a given patient to sooner pre-emptive
endovascular repair. Finally, the vascular community feels
some need for prospective clinical registries that will focus
on both prognostic factors for early and late complications
in any TBAD, and on various choices of pro-active
management.
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